Tumour necrosis factor alpha is not an essential component of verotoxin 1-induced toxicity in mice.
Previous studies have shown that tumour necrosis factor alpha (TNF-alpha) gene transcription is induced in the mouse kidney in response to Shiga-like toxin 1 (Stx 1, or Verotoxin 1, VT1) administration, suggesting that local TNF-alpha expression plays a role in renal pathogenesis caused by the toxin. Further, TNF-alpha neutralizing antibody pretreatment of mice orally infected with VT-producing Escherichia coli (VTEC) protected the animals from disease development and death. We examined the role of TNF-alpha release in response to parenteral challenge with purified VT1. Mice injected with 10- and 100-fold the 50% lethal dose (LD(50)) of VT1 showed a weak, transient elevation of serum TNF-alpha only at the higher toxin dose. TNF-alpha was not detected in the urine of mice at either dose. Treatment of BALB/c mice with a neutralizing anti-TNF-alpha antibody prior to administration of 3 LD(50) of toxin failed to protect the mice from VT1-mediated toxicity. Further, TNF-alpha knock-out mice administered 3 LD(50) of VT1 were not protected against the lethal effects of the toxin relative to the wild-type animals. These findings suggest that VT1 is a poor inducer of TNF-alpha in vivo and that the low levels of the cytokine released in response to toxin challenge do not play a direct role in potentiating the toxicity of VT1 in mice. Strong toxin accumulation in the kidney but not in the brain was demonstrated by immunohistochemistry after intraperitoneal administration of VT1. Tubular damage and extensive apoptosis in the kidney, together with a 10-fold increase in levels of blood urea nitrogen, suggest that mice died of acute renal failure.